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Selleri’s paradox, based on an analysis of rotating frames, appears to show that the speed of light
in an inertial system is not normally isotropic. This in turn seems at odds with the second postulate
of special relativity requiring a universal light speed in inertial systems. First, it is demonstrated how
to circumvent Selleri’s argument using Einstein synchronization in rotating frames. Then the nature
of Selleri’s result is exposed: it simply corresponds to the adoption of a synchronization procedure
different from Einstein’s. In this scheme, anisotropic one-way speeds of light by no means contradict
special relativity.
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I. INTRODUCTION
Special relativity is a most successful theory. Many pecu-
liar predictions can be derived from it, some very counter-
intuitive. Nevertheless, when tested experimentally, they in-
variably turn out to be true. One of the best-known phenom-
ena is time dilation, which has been demonstrated in many
experiments,1–5 including both measurements of the life time
of decaying particles (muons) and direct use of atomic clocks.
A famous realization of the twin paradox is the Hafele-Keating
experiment6,7 employing airplane borne traveling clocks. The
clock hypothesis (independence of time dilation of acceler-
ation) has been verified using muons that were subject to
accelerations of 1018 g in a storage ring.8 Isotropy of the
round-trip speed of light has been shown to be true with ever-
increasing accuracy.9–11 There have been explicit tests of the
isotropy of space12,13 and of Lorentz invariance14,15 and there
is a huge amount of literature on the tight limits of possible
violations of Lorentz invariance.16 The independence of the
speed of light of the velocity of its source has also been ex-
plicitly addressed.17,18 Modern synchrotrons would not work,
if the speed-dependent change of inertia of electrons19 was
not taken into account.
Many of the particular effects of special relativity have
been demonstrated separately.16,20,21 An exception seems to
be Lorentz contraction, often quoted as not having been ob-
served directly. It is however clear that even the Michelson-
Morley experiment9 is an indirect proof of Lorentz contrac-
tion, if one accepts standard arguments22 as to why there can
be neither contraction nor expansion in the direction perpen-
dicular to the velocity. Then length contraction parallel to
it is needed to explain the null result of the experiment in
inertial frames where the interferometer is not at rest.
Despite this satisfactory status regarding the experimental
basis of special relativity, which has become one of the pillars
of modern physics,21 other fundamental theories with a sim-
ilar level of maturity such as, say, statistical mechanics seem
to have had fewer acceptance problems.23 Adverse reactions
to special relativity were not due to a particularly demanding
mathematical framework. As long as descriptions are set up
in inertial systems, the mathematics of the theory remains
simple. Rather, they have to do with the fact that the theory
is an imposition at the conceptual level. For members of a
species whose survival at times depended on collective well-
timed actions, the idea of simultaneity not being the same for
everybody definitely had an insane connotation. Even now,
such an idea is difficult to convey in everyday life, where it
is important that musicians in a band or players in a soccer
team agree on just when things happen in their environment
to which they have to react.24 The speed of light is so large
that the relativity of simultaneity could go unnoticed for al-
most all of human history.
Most of the paradoxes invoked to indicate flaws in special
relativity can be resolved by pointing out inadvertent negli-
gence of the fact that (spatially separated) events regarded as
simultaneous by one observer are not necessarily simultane-
ous for another observer. This is true for kinematic paradoxes,
whereas apparent contradictions involving forces, such as the
submarine paradox,25,26 are more difficult to solve.
As Will notes,21 special relativity is rarely challenged to-
day. However, even now there are some authors who believe
special relativity to fail, either in accounting for the physics
in rotating frames27,28 or more generally, due to conceptual
flaws.29 Selleri, who certainly understands the theory well, in-
vented his paradox, introduced in Sec. II, hoping to deprive
special relativity of its foundations. The purpose of this pa-
per is to first resolve the paradox within the framework of a
standard approach (Sec. II). Second, a less conventional (and
more elegant) solution is given in Sec. III that highlights the
role of synchronization conventions within the theory. A few
conclusions summarize what we may learn from Selleri’s ob-
jection (Sec. IV).
II. THE SAGNAC EFFECT AND SELLERI’S
PARADOX
Consider a disk rotating at constant angular velocity ω and
an observer Od stationary on the disk at radius R. This ob-
server sends two light signals around the disk in opposite di-
rections along the circle r = R. What time will Od measure
until the return of each signal? First consider the description
by an inertial observer C0 at the center of the disk. Light
runs around the disk at velocity Rdϕ/dt = ±c, the observer
Od at R moves at dϕ/dt = ω, both motions lead to linear time
laws, so the time spans T± for the signals to return to Od are
given by ±cT± = RωT± ± 2piR, hence
T± = 2piR
c ∓ ωR . (1)
The local time of Od runs slower than the time of C0 by the
time dilation factor 1/γ = (1 − ω2R2/c2)1/2, so for him the
2light signals take the times
τ± = (1 − ω2R2
c2
)1/2 2piR
c ∓ ωR =
2piR
c
(1 ± ωRc
1 ∓ ωR
c
)
1/2
(2)
in the forward (+) and backward (−) directions, respectively.
Taking into account that for a disk observer the circumference
of the coordinate line r = R is L′ = 2piR (1 − ω2R2
c2
)−1/2 as
measured by standard rulers (which are Lorentz contracted,
so more of them are needed to cover the circle30–32), we find
the average speeds of light in the co- and counterrotating
senses to be
c± = 2piR(1 − ω2R2
c2
)1/2τ±
= c
1 ± ωR
c
. (3)
It may surprise that light needs different times to orbit the
disk in the two directions. This is the Sagnac effect and it
was taken by its discoverer as a sign for a failure of special
relativity.33 Indeed, the result seems difficult to reconcile with
a universal speed of light.
On top of this, Selleri constructed an interesting paradox
arising from the Sagnac effect.27,29 First, he argued that the
local speed of light along a circle must be equal to its average
speed for symmetry reasons. All points on the circumference
of the circle are physically equivalent, so any local observer
Ol there should definitely measure the same velocity of light
along equally oriented tangents. With all speeds being equal,
their average cannot take a different value. Second, the ratio
of these speeds for the two tangential orientations is
q ≡ c+
c−
= c − ωR
c + ωR ≠ 1 (4)
which does not depend on ω and R separately but only on
their product v = ωR. Imagine the radius R going to infinity
and the angular frequency of the disk going to zero in a way
that keeps v constant. The centripetal acceleration of a point
at r = R is ω2R = v2/R and approaches zero as R is sent to
infinity. Obviously, the system will then approach an inertial
system, but q = q(v) will remain unchanged. Hence we have
constructed an inertial system, in which the speeds of light
in the forward and backward directions are different! This
may look like a proof that special relativity is wrong. Selleri’s
intention was indeed to provide such a proof.
It might be added that the mindset of this “proof” is en-
tirely Newtonian. The symmetry argument asserts equality
of the local speed of light with its average cav over all the
locations along the light path. (We omit the subscript ± for
brevity.) Because the whole situation is stationary, it may also
be argued that this average is equal to the average along an
actual light path, i.e., when the different locations are passed
successively. It should not matter, when the speed of light
is measured at a point. – But is this also the average speed
measured by a single observer Od waiting for the signal to
return? An appropriate expression for that average reads
c
O
av = L
′
τ
= 1
τ
∮ ds′ = 1
τ
∫ ds
′
dt′
dt′ = 1
τ
∫ cl(t′)dt′ . (5)
Here, cl(t′) = ds′/dt′ is the local speed of light as “seen” by
Od, which might be different from what a local observer Ol(s′)
at the position s′ sees. While on a disk rotating at constant
angular velocity the distances of observers at rest on the disk
will remain constant,34 the observer Od will, if he uses a frame
of reference with axes that are parallel to those of an inertial
system, note Ol(s′) to revolve around himself (i.e., Od) with
respect to these fixed axes. This can be measured with the
help of a gyroscope. Should he then not expect Ol(s′)’s clock
to suffer time dilation with respect to his own clock and would
that not render cl (and c
O
av) different from cav? One might also
expect length contraction, but this objection can be discarded
easily. ds′ is by definition the length element measured with a
local ruler, so all observers along the circle will agree on local
lengths by convention. In a Newtonian world, the issue would
then be settled, because time is absolute, so if both observers
agree on ds′, they have to agree on the local velocity. In a
relativistic world, we need an argument why they should also
agree on dt′.
Note that the two-way speed of light along our circle will
still conform with Einstein’s second postulate, even if we as-
sume the local velocities to be c+ and c−. Indeed, a light beam
sent a distance ∆s to a mirror and reflected back, will take
the round-trip time
∆t = ∆s
c+
+ ∆s
c−
= ∆s
c
(1 + ωR
c
+ 1 − ωR
c
) = 2∆s
c
, (6)
meaning that the average speed of light is c.
Contrary to Selleri’s beliefs,35 a one-way velocity of light
that is different from c does not mean a breakdown of the
first postulate of special relativity, if the latter is properly
understood as a statement about physics and not one about
the mathematical formulation thereof. Instead of saying that
the form of physical laws is the same in all inertial systems,36
we may simply state that the outcome of any local physical
experiment (i.e., an experiment not relying on observation
of remote events) is the same in all inertial systems. This
also clarifies the issue of independence of the first and second
postulates.37
Before dealing with Selleri’s paradox, let us see how the
Sagnac effect itself can be explained from the point of view
of local comoving observers. Each of these observers may be
considered to be in an instantaneous local inertial frame of
reference. Within these frames, clocks can be synchronized
according to Einstein’s prescription.38 We may then conclude
from the second postulate referred to the two-way velocity of
light that the one-way velocity of light also has to be c.39
In order to combine these local observations into a global
description, it is useful to consider a sequence of local
Minkowski diagrams, intersect them with the cylindrical
world sheet of the circle, cut this open and roll it out onto a
plane. The resulting picture is shown in Fig. 1. Because the
rotation speed v = ωR is the same at all points considered, the
spatial axes of all local observers are parallel and can be made
to coincide, so that our Minkowski diagram contains only two
sets of axes, one for an observer C at rest with respect to the
center of the disk (but located at r = R) and one correspond-
ing to all of the locally comoving observers, a representative
of which we may call M . A more detailed justification of the
validity of this diagram is given in Ref. 40.
The diagram is periodic with respect to s: events (s, ct)
and (s + L, ct) are identical (L = 2piR). The world line of M
is M ’s time axis ct′, which makes an angle δ with the axis
ct of C, where tan δ = v/c. Obviously, it is a helix winding
around the cylinder. The axis s′ describing events that are
simultaneous with t′ = 0 from M ’s point of view makes the
same angle δ with the s axis, which means that this line of
simultaneous events does not close on itself.41 It would form a
helix, too, if its indefinite continuation were meaningful. We
conclude that Einstein synchronization fails when performed
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FIG. 1. Minkowski diagram for a rotating circle. The spatial
coordinate s is the arclength in an inertial system that is at
rest w.r.t. the center of the disk, s′ the corresponding quantity
for corotating disk observers. The direction of rotation is to
the right. Dotted lines denote the light cones centered at the
intersection of the world lines of C and M .
along a path around the full circle. A standard clock on the
disk at event B is nominally synchronized with a clock at O
and they both show time t′ = 0 at these events, respectively.
However, B is at the same place as O according to M , both
events are on M ’s world line, but B happens after t′ = 0. So
the two clocks show different times for event B but claim to
be synchronized, which is a contradiction. Hence, Einstein
synchronization starting at O (on a path moving to the right)
may be extended up to but not including point B.42
What this means is that a standard clock carried slowly43
around the circle in the rotating frame will lag behind one
that has remained in place when they meet again. The
time lag can be easily calculated from the diagram. Between
events O and A in C’s system there is a time difference of
∆tL = (L/c) tan δ = (v/c2)L. Events A and B are simulta-
neous from M ’s point of view and A happens in a system
in motion relative to M , so the interval OA must be shorter
than OB by the time dilation factor. Therefore,
∆t
′
L = γ v
c2
L = 2piRγ v
c2
. (7)
A clock carried around the circle in the opposite direction will
gain the same time with respect to a clock that stays in place.
We know that in the system described by the primed coor-
dinates, light moves at speed c when time is measured on local
clocks. So on these clocks a light ray moving in the corotating
direction should take the total time L′/c = γL/c. This is the
time reading on the last of the series of Einstein synchronized
clocks, when the light beam returns. But the reading on the
clock that stayed in place must be ahead of this by the time
gap ∆t′L. So the time taken by the light signal is
∆t′+ = γ L
c
+ γ v
c2
L = γ L
c
(1 + v
c
) = 2piR
c
(1 + vc
1 − v
c
)1/2 = τ+ . (8)
For a ray sent in the counterrotating direction, the time gap
has to be subtracted, so we obtain
∆t′− = γ L
c
(1 − v
c
) = 2piR
c
(1 − vc
1 + v
c
)1/2 = τ− . (9)
Both results agree with Eq. (2), so the average speeds of light
computed from these expressions are c± from Eq. (3). This is a
disk-frame based description leading to the same result as the
one inferred by an external observer. Within this description,
the speed of light is c everywhere except at the point on the
circle where we put the time gap. The position of this point
is arbitrary but there must inevitably be such a point. So
we can say that in this explanation, while locally the speed
of light is measured to be c at any place, the global speed
distribution is inhomogeneous with a δ function behaviour of
the inverse speed of light of strength 1/ci = ±∆t′Lδ(s′ − s0)
superimposed on a homogeneous distribution with 1/ch = 1/c.
Thus, we have obtained a valid explanation of the Sagnac
effect within special relativity using standard Einstein syn-
chronization.
It is then not difficult to resolve Selleri’s paradox. In our
description, the forward and backward speeds of light are c
everywhere except at the position of the time gap. When go-
ing to the limit of infinite disk radius, we may conveniently
have that gap move to infinity,44 so we obtain an inertial sys-
tem, in which the speed of light is c everywhere, which is
what we expect. We may also note that the basic premise
of Selleri’s argument, requiring the ratio of the forward and
backward speeds of light to have the value q ≠ 1, given in
(4), is nowhere satisfied. The reason is that Einstein synchro-
nization breaks the rotational symmetry invoked by Selleri,
a fact that should be immediately clear from the Minkowski
diagram. Selleri used the symmetry to show that the average
velocity of light is equal to its local velocity. Instead, the lo-
cal speed is c everywhere and the average is modified into c+
and c−, respectively, due to the time gap, to be added for the
evaluation of c+ and to be subtracted for c−.
We might consider the case closed. However, we should
not do so without a certain uneasiness. The argument about
time dilation made after Eq. (5) does not hold in our solution.
Different disk observers at the same radius can synchronize
their clocks, with the minor nuisance of the time gap, the
crossing of which has to be avoided. But if this is true, Sell-
eri’s simple arguments based on rotational symmetry become
convincing. There is nothing in the physics of the system that
should render them invalid. In fact, this kind of argument is
quite fundamental, possibly more fundamental than the sec-
ond postulate of the theory of relativity! It would definitely be
preferable to solve the problem retaining the symmetry. This
will be done in the next section, providing some additional
insight.
III. AN ALTERNATIVE SYNCHRONIZATION
The crucial point is that we are not obliged to use Ein-
stein synchronization. After all, the time gap arising with
this approach is awkward. It may be avoided by a different
synchronization of clocks along the circle r = R.
One way to make the gap disappear is to advance each of
the Einstein synchronized clocks along the s′ axis in Fig. 1 by
∆t′(s′) = ∆t′Ls′/L′. Then after a full turn around the circle
(s′ = L′), the local clock at event B will read t∗(L′) = t′+∆t′L,
which is precisely the time the clock that stayed at the origin
will also read. The new time may be rewritten as t∗ = t′ +
γ(v/c2)L s′/γL = t′ + (v/c2)s′. The transformations between
C’s and M ’s frames of reference according to the Minkowski
diagram of Fig. 1 are the usual Lorentz transformations
t
′ = γ (t − v
c2
s) , s′ = γ (s − vt) ,
t = γ (t′ + v
c2
s
′) , s = γ (s′ + vt′) . (10)
4Introducing the gapless synchronization with time t∗ we have
t
∗ = t
γ
, s
∗ = s′ = γ (s − vt) , (11)
exhibiting that simultaneity is identical for times t and t∗
(dt = 0 implies dt∗ = 0 and vice versa). The same synchro-
nization may be obtained in a variety of more practical ways
as discussed by Cranor et al.45 If clocks on the circle r = R are
all set to the same time when a spherical light wave sent out
from the disk center reaches them and run at their proper
rates afterwards, their displayed times will obviously agree
with each other for all times according to C (even though
they run more slowly than C’s clock due to time dilation).
Alternatively, clocks may be synchronized by the Einstein
procedure before the disk rotates, without being reset after
the disk has reached constant angular velocity. Because all
clocks suffer the same acceleration program and hence have
the same velocity with respect to a central observer, they
will remain synchronized from his (and C’s) point of view.
We shall call this alternative way of establishing simultaneity
central synchronization, for obvious reasons.
Let us calculate the velocity of light tangential to the cir-
cle as measured using centrally synchronized clocks. Setting
ds/dt = ±c, we find from (11)
ds∗
dt∗
= γ2 ds − vdt
dt
= γ2(±c − v) = ±c
1 ± v/c = ±c± , (12)
showing that the local speeds are given by c+ and c− from
Eq. (3) everywhere along the circle. This is the situation en-
visioned by Selleri, the velocity of light being homogeneous
along the entire circle but different in the forward and back-
ward directions. Since these velocities are the same as in (3),
the times taken for the round trip are τ± from (2). Therefore,
the Sagnac effect is correctly described with central synchro-
nization, and this description is simpler than the one based
on Einstein synchronization, because no singularity appears.
Tangential light velocities are uniform everywhere along the
circumference of the circle, in full agreement with general
symmetry considerations.
Of course, the second postulate of special relativity still
holds when read as referring to two-way velocities. On the
other hand, its interpretation as a statement about one-way
velocities implies Einstein synchronization as well as a restric-
tion of the utility of the formalism, precluding the simplest
approach to the description of rotating systems. Moreover,
assuming a universal speed of light before discussing synchro-
nization and simultaneity is logically doubtful,39 to say the
least. The very definition of a velocity requires a definition
of simultaneity at different points in space. Einstein him-
self was quite clear about this. He emphasized that simul-
taneity of events at spatially separated points A and B is
established by definition.46 Furthermore, he insisted that the
constancy of the one-way speed of light is “neither a sup-
position nor a hypothesis about the physical nature of light,
but a stipulation”.47 Therefore, alternative conventions about
simultaneity are possible. They may lead to non-universal
one-way speeds of light, but that is no problem for special
relativity.
Getting back to Selleri’s paradox, we notice that with cen-
tral synchronization there is nothing left to contradict his ar-
gument. The ratio of the two speeds of light is preserved on
increasing the circle. The limiting case is an inertial system,
in which the speed of light is c± = c/ (1 ± vc ) in the forward
and backward directions. But this simply means that the
limit process does not change the synchronization from cen-
tral to Einstein. This is not too surprising, given that at
every finite radius, central synchronization preserves simul-
taneity between the central observer and an observer on the
circle. For continuity reasons, the synchronization arising in
the limit R → ∞ will still preserve simultaneity between the
two observers, who are then both inertial. We may imme-
diately write down the appropriate transformation laws by
simply replacing the arc lengths with the abscissae of the sys-
tems:
t
∗ = t
γ
, x
∗ = γ (x − vt) ,
t = γt∗ , x = 1
γ
(x∗ + γ2vt∗) . (13)
These are obviously not the Lorentz transformations. But
they are equivalent to the Lorentz transformations, as can be
seen by setting
x
′ = x∗ , t′ = t∗ − v
c2
x
′
, (14)
If in the system S described by coordinates x and ct (which
is the inertial system of C) Einstein synchronization is used,
the speed of light is isotropic there. Then the coordinates x′
and ct′ describe an inertial system S′, in which this is also
true, since they are related via Lorentz transformations to
x, ct. The coordinates x∗ and ct∗ describe the same inertial
system S′, but with clocks at position x′ advanced by vx′/c2,
i.e., with a different synchronization. Due to this different
synchronization, the speed of light is no longer isotropic, al-
beit the two-way speed of light remains c in all directions as
can be shown quite generally48 (we have shown it only for
round trips aligned with the s′ or x′ directions). That this
synchronization is legitimate and does not lead to problems
with causality can be immediately seen from the fact that t∗
is, up to a constant factor, equal to the time in S, which by
assumption allows correct time ordering of events.
Formally, the description of S′ via x∗, ct∗ has a certain air
of Lorentzian ether theory (with S being the absolute rest
frame), and it is known that phenomenologically there is no
difference between the predictions of Lorentzian ether theory
and special relativity.49 Nevertheless, since we can take any
inertial system to be S and any other inertial system to be
S′, it is clear that neither absolute time nor space are in-
volved. Synchronization rather is a matter of choice of the
time coordinate.50
So the solution to Selleri’s paradox is simply this: indeed
the speed of light is anisotropic in the limiting inertial system
S′, obtained by letting R →∞ with ωR = v fixed. But this is
only the consequence of a specific choice of synchronization,
surviving the limit. While central synchronization is very
convenient in describing the rotating frame of reference, i.e.,
at any finiteR, because it avoids the appearance of a time gap,
it is much less useful in the limiting case, where the time gap
escapes to infinity anyway and where the non-orthogonality
of the time coordinate t∗ leads to an undesirable asymmetry
between inertial systems. Nevertheless, it may be used in that
limiting case, too. No contradictions with special relativity
arise. All one has to be aware of is that the one-way speed of
light is synchronization dependent and that therefore its being
different from c does not constitute a problem. The round-
trip speed of light still is c, from which it can be proven39 that
a resynchronization a` la Einstein is possible and will lead to
the standard formulation of special relativity.
5IV. CONCLUSIONS
A few final remarks may be appropriate. The main pur-
pose of this article was to shed some light on Selleri’s paradox.
In particular, I wanted to show that Selleri’s argument about
rotational symmetry is legitimate (after one has convinced
oneself that a common time may be introduced for observers
at a fixed distance from the disk center). Even his result
on light speeds may be accepted. However, his construction
fails to demonstrate a flaw in relativity, because there is some
liberty in the choice of synchronization and, hence, the defini-
tion of simultaneity, in any theory where there is a maximum
speed for causal connections.51 It appears that this liberty is
unfamiliar to many physicists who were taught the theory via
the standard approach, but it is well-known to an informed
community.48,51–55
Most likely, Selleri was not unaware of the reason why the
speeds c± survive the limit R →∞ leading to an inertial sys-
tem: his requirement of the local speed of light being equal to
its average speed enforces a particular synchronization in the
rotating frame. (It enforces the synchronization that is com-
patible with the rotational symmetry of the system.) How-
ever, he took this as a sign that “nature” preferred this syn-
chronization. That conclusion is definitely too far-reaching.
In fact, Selleri’s symmetry argument is a double-edged
sword. It may be turned around to establish isotropy of the
speed of light in the inertial frame S of the disk center. From
a space-time diagram similar to Fig. 1, we would conclude
that rotational symmetry implies a simultaneity-preserving
synchronization in S′, i.e., we must have dt∗ = a(v)dt with
a(v) some coefficient depending on the velocity of S′ in S
only.56 Moreover, the fact that the disk rotates at an an-
gular frequency ω = v/R gives us a relationship of the type
x∗ = b(v)(x − vt) + x0 with coordinate independent b(v)
and constant x0. The Sagnac effect yields – experimen-
tally – the ratio c+/c− = q = (c − v)/(c + v) of the forward
and backward average speeds of light in S′, which by rota-
tional symmetry are equal to the local speeds of light. De-
noting the corresponding speeds in S by c˜±, we have from±c± = dx∗/dt∗ = b(v)a(v)−1 (dx/dt − v) that c˜± = ±dx/dt
satisfy (c˜+ − v) / (c˜− + v) = q. Assuming further the second
postulate of special relativity to hold for two-way speeds of
light, we get another equation for the two velocities, reading
2/c = 1/c˜+ + 1/c˜−. We then have two (nonlinear) equations
for the two quantities c˜± that can be reduced to a quadratic
equation for one of them. There are two sets of solutions, of
which only c˜+ = c˜− = c satisfies the requirement of positivity
of both speeds.
Now consider a second rotating disk with its center mov-
ing at a constant velocity with respect to S, thus defining an
inertial system S′′. (We might even impose S′′ = S′, taking v
for that velocity.) Using the same symmetry arguments, we
can argue that the speed of light is isotropic in S′′ as well,
and, by extension, in any inertial system. So Selleri’s own
arguments seem to imply both isotropy57 and anisotropy of
the speed of light in some inertial systems, which looks like a
contradiction. To avoid it, Selleri would have to invoke that
for a disk-center inertial system in which the speed of light is
already anisotropic (such as S′), one cannot assume the speed
of light on the disk rim to be homogenous, hence it would fail
to be equal to its average. In fact, he could assume rotational
symmetry only in a single frame (the alleged absolute rest
frame). But then it is of course legitimate for any defender of
special relativity to drop the assumption of rotational sym-
metry as well and to go ahead with the arguments described
in Sec. II countering Selleri’s “proof”.
Ironically, it is only within the framework of special relativ-
ity that the assumption of rotational symmetry, implying a
homogeneous speed of light along the disk rim, can be made
for every rotating disk with inertial center, regardless of the
translational velocity of that center. Only in special relativ-
ity, all these disks are equivalent. Whether the speed of light
is isotropic or not in one of the associated limiting inertial
systems, then depends on the choice of synchronization made
for those systems.
To conclude, the preference for a particular synchro-
nization is one by human decision, not one by nature.
Synchronization is conventional. Einstein synchronization is
often preferable, just as Cartesian coordinates are in analytic
geometry. Situations with specific symmetries may render
different coordinate systems preferable in geometry as well
as different synchronizations in special relativity.
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